Abstract.The operating characteristics of parametric transformers and dc-ac converters with an orthogonal core depend heavily on the core shape. Accordingly, to obtain the optimal design for such devices, the quantitative rela¬ tionship between the orthogonal core shape and the operating characteristics of the appli¬ cation device are determined. In this paper, the application characteristics are discussed analytically in terms of the orthogonal core shape, with reference to a magnetic circuit model of the core.
I. Introduction
Orthogonal cores are nonlinear magnetic de¬ vices which utilize saturation of the magnetic characteristics. They have been employed in parametric transformers [1] , dc-ac converters [2] and other power-conversion systems.
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The characteristics of these devices are known to be affected by the shape of the ortho¬ gonal core used. This shape effect of the ortho¬ gonal core has been studied experimentally using a wide variety of prototype core shapes [3] .
However, optimal design of such devices has not been adequate using the conventional exper¬ imental procedure. More We previously proposed a method for com¬ puting the characteristics of orthogonal corebased application devices on the basis of the magnetization characteristics of orthogonal cores [4, 5] . We used a method for computing the magnetization characteristics of orthogonal cores based on a magnetic circuit model, using the core shape and magnetic properties of the core materi¬ al [6] . These computational methods take the orthogonal core shape effect into consideration.
In the present paper, we analyze the shape effect of orthogonal cores on the basis of results calculated from our methods.
IL Basic Operation of Orthogonal Cores
The construction and windings of the dual-Cshape orthogonal cores which were studied in this work appear in Fig. 1 [7] . Fig. 2 The magnetization characteristics determine the characteristics of the application device [4] ; and because of the effects of the leakage flux appearing during magnetic saturation, it is known that the characteristics vary depending on the core shape [6] .
In the following section, we examine a num¬ ber of factors which affect the characteristics of the application device.
III. Factors Determining the Characteristics of the Application Device
The following are the main factors determin¬ ing the characteristics of equipment employing an orthogonal core:
(1) The orthogonal core junction area Q, (operating voltage) The core junction area Q. is defined in Fig. 3(a). Because Qj corresponds to the flux path cross-sectional area to which the core flux is confined, the critical flux for onset of saturation defined in Fig. 3 Fig. 5(a) was studied, with sinusoidal alternating voltages e, and e2 of the same frequency applied to the primary and secondary windings of an orthogonal core. By adjusting the phase difference 0 between the two voltages, it is possible to control the power trans¬ ferred from the primary to the secondary side [4] . the input and output powers, and r) is the efficiency. 
